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(54) COPOLYCARBONATE, COPOLYCARBONATE COMPOSITION, AND THEIR 
PRODUCTION 

(57)Abstract: 

PURPOSE: To produce a copolycarbonate excellent 
in heat resistance, hue, and clarity by subjecting 
arom. dihydroxy compds. and a carbonic diester to 
melt polycondensation in the presence of a catalyst 
contg. an alkali or alkaline earth metal compd. 
CONSTITUTION: A copolycarbonate is produced by 
subjecting an arom. dihydroxy compd. of formula I 
(wherein R3 and R4 are each H or a monovalent 
hydrocarbon group; R5 is a divalent hydrocarbon 
group; R1 and R2 are each a 1-20C hydrocarbon 
group, a halogenated 1-1 0C hydrocarbon group, or 
halogen; and m and n are each the number of 
substituents of 0-4), an arom. dihydroxy compd. of 
formula II (wherein R6 to R7 are each an optionally 
halogenated 1-1 0C hydrocarbon group or halogen; 
and k, I, and m are each the number of substituents of 
0-4), and a carbonic diester to melt polycondensation 
in the presence of a catalyst contg. an alkali or 
alkaline earth metal compd. 
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o 4<Dmm.r&z>. ) . ccdj:^^^: [in 

[ 0 0 6 1 ] *5B9IK:*5V>Ttt. CO J: 5 ft: St [ I ] T 
50 «gnS»ti5?tHn*3/ft**t [113 -caan* 
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#»*5?fc Fn*5/fls*4fc£tt. *;UJ£ ( [i] / CI 

I] ) T?, ffSU<tt98/l- 2 0 / 8 0, £ 6 
$b<«9 5/ 5 - 3 0/ 7 0 , *HC#£L<te9 0/ 
10 — 40/60 (DiTffi V> Sn*. 
[ 0 0 6 2 ] *^W^n§^lyI7f^tbT 

< m^ztiz. 

[ 0 0 6 3 ] ±mi>fz&?\z. 3*g*- 

fJUt MyiXfiHOOtJUttSifl:, 5 
0 ^;U%JS*T#£L < fi3 0 =£)V%£lT<D&-zmmisfz. 

[ 0 0 6 4] *mwvte* 3#u*— #*- h*«a-r 

tHO^y«« [lit [II] tC^ttl^^lC^l 
T, 1. 0-1. 3 0 =e)V, ft £ L< ti 1 . 01-1. 

2 o ^e;u£ 6 L < \t i . oi-i. io^^cdm 

[ 0 0 6 5 ] ^fc^^HjTfi, n#U h£« 
[II] t^iyX^rJ^ifefC ffiri*l/£J;3fc 1 # 

[ 0 0 6 6 ] £<D<fc-3fc*«fli{b^*«U *«*5?fcF 
u*i/{£GVs [lit [II] t<O^IH^;HC^bT, 

ii«tto. o 3 ^;naT#* b< no . ooi-o. o 
2 £tc£?£L< &o . ooi-o. oi^e;ucos 

[ 0 0 6 7 ] **^tC«S=i#U*-^^- h<D»aS* 
yI7fJ^$, (a) 7;MU^Ifb^t^fe«7JM 

[ 0 0 6 8 ] d<D<£?73:(a) 7;U;fc U &«*b£tt £ 

mtm. *mit®. *SHb$j&£^ti7;n3 
[ 0 0 6 9 ] cfcO^flsWtcti, :©J;^7^ U&JS 

{b^tl^LTte, *&flS:>- h 'J SA* tK^^^'J^A, 
*&*b'J^*A, ««**th'J^A, K****Utf 

A, KKU^tfA, Sith'J^A, Pi^U^A, If 

u^a, ^f7'j>iu?^A, *mit**ymi- b u ^ 

A, **{b*£* U ^"2 A, 7x-JWU^$thU^ 

a, satithu^A, sat**u^A, 
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^A, U>K;K*— U^^A, k*X7i/-^A0rt 
h'J^Al, -#g£Att, — U^^AlL, 7i/-^ 
©tK'J^AS, rt'J^AiL g^ASLfciftfffi^e 

ns. 

[ 0 0 7 0 ] *fc7;u# g±«&JSfb^»£ lti*. n 

#f$JCte. #Lm<t*fr>"5 A, 7K«fb/*g*A. *Kfb 
T^/^y^A, ^ifUha>f^A, fcK***';^ 
*A, KK7K*ytU^7A, «R**^y*>"*A. 
7fc*xhn>^*A, M^^y^A, WJ^A, 
10 KK^^^tfA, ilXhD>f^A, *»*;us/^ 
A, »«/XU2A, Wfit^^^v'^A, ll!Xhn>f 
-^A, X^T U >Bft;fc;i^>£ A. Xr7'J>K/\*U^ 
A, Xf7'J>|7ny^A, Xf7'J>SlXhD> 

^^A^if^ffivi ens. 

[ 0 0 7 1 ] £tl*><t&%l}Zm®i$>Z>^\*&fr&t>1£T 
ffl^SCt^tf §, C<DJco&(a) 7 ^ # g & M *b 
«35&tt7;i/;& g±«£Kfl:#»tt. ^ilyt Fd* 

wb£* ii] t [in cD^th <*ss) i ±)u\zttVT 

20 uio' S; ejk b < l x i o 7 - 3 x i 

o " s ^jKaS-e/B en*. 

[0 0 7 2 ] (a) 7;u# g&«fb^»£&tt7;u;&g± 

ll^ii/Mlt 1 X 1 0" 4 - 1 X 1 0' ,; eJH^TT^ 
*<h, S£?£te£?ii<;S£^Ti**£cht>tc, ^6n*n 

{b£$> (»ier*> £ as jolt, cneMW^rs 

[ 0 0 7 3] MltbT, ±sH<D£5& 

(a) 7)Vfj u^s<b^»*fcttr;u* g±«&«*b^«i 
(b) *3*SStt*b£»43J;tf/£fctt<c) 

[0074] c^ct^^cb) ^mmi&&&<t&yi£ IT 

»flHb£«a«*tf en, uteffncte, jaTOcfcSfcfl:^ 

40 [ 0 0 7 5] rh7^W7> : ex^Ath'n + yF 
(Me* NOH) , fh7l^7> : ex^AtFD + yF 
(EUNOH) , fh7y^7>^-^At FP^yF 
(Bu 4 N0H) , F l J^fiK>yJP7> : ex^AbFP4 : 
H (<f> -CH, (Me), NOH ) & £ <D 7 ;i/ * )V, 7'J-ik 
7;U7 U~;H^<!:£tt67> ; £X^Ab Fot+y 
F», h'J^f^75>, FUlfJl'7a>, >?^^;U 
^>yJl/75>, h'J7xZJl/75 >fc£©H»7S > 
$5, Rj'NH (a + Rtt*^;K X^JU&££>7;1/* 
;K 7x-JU> hJKW£07U-;HJ5:t'T&§) 
50 "C^^n^Zl^T £ R N Hi <5C*RKi±lE£PI 




( li ) 
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7> ; E-7, t- h 5*^JU7>^X^ A#D/W h*7^ 
H (Me<NBH 4 ) . f h 7^^*^7 V^Z^A^DA^f H 
(Bu 4 NBH 4 ) . fh7^^7> ; EZ'5Afh7 
7xZJ^l/- h (Bu 4 NBPh< ) , fh7^fil/7> ; EZ 
^Ar h^7x-;U#U- h (Me.NBPhi) fc£<D*£te 

[0076] :tibw^, r- h ^TJi^jur >^t^^ 
^y^juy >^ex^ a t f u < m> 

[0 0 7 7 ] ZtzM ^^^tilTS, 
<£tf*^&XXx;U&££^tf3 Ci^tl.. 

xxtj^ith TiH-^5£T^£*i£*^&xx^ 

[ 0 0 7 8 ] B (OR) . (OH) ,„ 

[ 0 0 7 9 ] rOck^^^^^XXTJ^LKi, H# 20 

[ 0 0 8 0 ] *^BJT«, (a) TJP* U*MflS*'4fc*fc 
\±T)V* *)±m&J8<K&®t, (b) $tt*jfc£ttftfttt 
<ha><E> (a) 7)Vtl V&mit&m&fzitTfrX 
V±m±M1£&*±s (c) **»£fctt*tf»x*^;v 
<k^6^S*K, £ b (a) T;U* UAJRflS 

u±a^«<b^»a:, (b) «as**att^^» 30 

(c) *>)ftSfcl4*«)8lXfJ^^6&5i«^ 

[0081] c^ct^^m^'&^-aroM^ssHSsi-rsfc 
RUTtt, (a) u^«>fb*«*>tttr;u* u±a 
&«fb£4&tt±?e<B<fc5fcarjBv>s*u (b) ^^^m 

^te<b£^te, Mivt h*D*S/ft#Mi 1 ^EJWc 
ixio' 5 -ixio"' tj^iTffi mn§. (b) ^ 

- IIltJHC^l/TlXl 0"-lx l 0 " 1 ^^Tfe* 40 
[ 0 0 8 2 ] J; e> (a) T U &M<fb£#J& <fc 

/Sfc«7;^u±iM£^t> (b) ^iillf 
lb€r4^£ £M^^c^te, 

^ttfejceiw^a^^n, swttfcatifcssa^a® 

[ 0 0 8 3 ] Sfc(c) *9»Sfctt*!)KlXfJHl 50 
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SiSytKP + S/^tteiltJUCWlt. lxi 
O'^UlO" 1 ^ $f^l<[iixi0"'-ixi 

o l ^e;u, ^ecjf^K^ixio-'-ixio*^ 

JK^)i?l ^ b*i3o 

[ 0 0 8 4] (c) *£K£fctt**Rx*T^(0ftJ8a 
a*, »MS?t HD + HftMi 1 t^CSl/T 1 x 

io" , -ixio"m»5t, &^bgHc#^g<£> 
£«nfc:a# u ha*f§ 6 ft u^o 

[ 0 0 8 5 ] «rfc(a) 7;U* U *K<b*4**fctt7^* 
■J±S&JSHfc^»£, (b) «3e**£«ifl:^4&<!:. (c) 
^^iSfctt*^ix^rJkOHf^6J5:Si3 corner 

[ 0 0 8 6 ] COioW^fl^^flyhFD^ 
y|b^lit^^yXXr;^ol^MH, t£**D6 
ntv^^fMyk FP^yfk^tMyiXfJ^ 

[ 0 0 8 7] HftftfCte, fg-^g(DJ£j&£ 8 0 - 2 5 
or, ffll<U 1 0 0- 2 3 0 t:, £<bfC*?£b<te 
12 0-19 0 rcotaS-C, 0 - 5 RrEK ff^KliO 
-4 ISM, $SfcfiF*b<ttO-3«fW, ^JET, 3Sr* 

^mm*/ t KP + ^tt^KyXXfJ^OS^S: 
frfcV^ SJfcWfctt 5mmH g J^T#£ L < 1 mmH g JK* 
TO^JET"C 2 4 0 - 3 2 0 tCDl*1?*f Hn 
^^ft^tttKKyX^^JUtoMlB^R^Sff 
[ 0 0 8 8] ±ia<7)J: -5^mSS^S^«. gj^jSTffte 

E*fcfrfc5fc*LTm>SftSE*««t;JU ilT* 

[ 0 0 8 9] «ll:^53^'J^-^^-hMt 
te, ±e20cfcp^ [A] 3#iJ#-#*-N£, [B] 

[ 0 0 9 0 ] tfc*^^l:i53#U*-^^-M^ 

£ b [c] x# + ^»mi/t^5:i 

##*Hr>. [A] □^'J^-^^-httfi, ±3?BU 

[ 0 0 9 1 ] *«WTffl^6n* [B] 

[A] n#U#-#*- h + <Z)(a) U 

[0092] *»weffl^5n« [b] mft4t&%}U, 
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[ 0 0 9 3 ] XiNb^cb LTte, H##JfCte, * 

*rm». u >»#tf ^fc^©^*^*^ b (oc 

H,) , , B (OEt ) , , B (OPh) , imwfcV 

3-^A)i<!:0yJ^-^A^Il, U Wfctf U ^7 A, 

4tK y- h^S^Ji^^U-^^^y PhOSn (B 

u) ,OSn (Bu) .OPh^i^XXIfc^, iHb7 

(CH.COO) t Zn , 7f7'J>8I»«:£0 

>fls£«fc£a«istf ens. 

[ 0 0 9 4] fcfc±g25£*, P h E t 

{b^^jiltiJ, JittWKtt, U I»J>i, #® 
: rX>m* l-7X3;i/h'>i, 7X/t7*>», 

>if >7,;U7>< h;ux>*;U7^ >R43<fctf^> 

[ 0 0 9 5 ] -ft^Jif^ttyicx^f^tlTia, 
y^f^ii, ^x^^ag, p-h;ux>* 

7 i-juxfik ^>if>x;u^>®gco^^;u, x^ 

p k a 3 ^Tojk&ft^ffi ii e. ns. 

[ 0 0 9 6 ] COJ:^^: [B] RlS^ttOS^, 

x^^yfb^^tbt, lfr^fcxtf* 

«J*-3j?^-M OOllffiCMUT, 0. 0 0 0 1 - 
0. 2 »SU< ttO . 001-0. lSSSJ5<7) 
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[ 0 0 9 7 ] *«Weffl^5tl5 EC] Xtf + Wfc^tt 
tlTtt, x# + ->ft*i«. x#*->{fc 

7^Xfft, 7xXJ^Uyy^X-r;k 7'JJ^'Jy 
yJl^X- y-jU, t-^Jb7i-j^'J i/y^X-f^k 
3,4-X#^5y >^ PA^yJ^fH4-X#^yy^ □ 
^^"Vrytl )ltf*ci/ U— K 3, 4-X#3=- *^;i^> 
^7 D'N^^U;* ^;U3, 4-X#3rS/-6- D'S* 
1*->;*7^#3 1 >' U— K 2, 3-X#*iy;y^ 
3^U3,4-X#* ->->^ P'S^r-^>*JW#*>' U — K 4- 
10 (3,4-X#^>--5- Jk>^P^\^yJl/) y^;U3,4- 
I^+yy^DA + 1t>^J^^vl/-f, 3,4-X#* 
yy^7D'\4 : y;i'X5 : l/>t4 : y F, -> i7 u ~>JU* 
^;i/3,4-x#^->'>^ D^\^if>^;i/4?^ ->u- K 3, 

4-X^+y-6- W\*rz/)V *^)\, 

yj s> s^ux-^jk t- h ^yo^tfx^x/ — ;u-a^ 

U 3/$?;PX — y-JK 7^JH©y7iJ yyJl/XXrJk 
A^hFD7^J^0y^'J'>yJl/X7fik t'X- 
X#^yyy^D^>^yiiJH-fik t'X- X# 
20 ^XSPUV^MJ 3— tfX- X^^5yv^n/\^v 
^7y^-h, y^yX>yX^^yK, yh^7:nX 
;i/X^U>x^^>H, :*^^;i/X#* U- K x 
# + yM'J^yI>, 3, 4-5/>^;i/-l, 2- X#*5y 
v^n^\^1f>, 3, 2- Xtf^Syv-^ n ^\ 

3-^^;U-5-t-y^;U-l t 2- I#^yy^/DA 
t^^ryib-2, 2- $?>^;i>-3,4- x#*i^> 
Z w\*-y->*J fr^^is I/- K N-y^;U-2,2- v y^ 

;u-3,4- x^^5y->^o^\^it->^;k^^-> u-K 

~>^7 w\3ri/ )V-l- >^;i/-3,4- I#^>/y^DA^D- 
30 >^;U^^->ly— h, N-y^;U-2- -f V bf 4- 

t^f'>iH,4- X^^y □^\4 1 'tf>*;P^^^ 
V— K 2-X^;U^\^v-;|/-3\4'- X^^^v^P^\^r 
V>t! frtflri/U- 4J-y>f;HJ- X^=^>"> 
^ D^^5>;i/-3' ,4'- X^^5/->^ D^\^-tr->^;k^^ 
v'ly— h, 4,5-X# + S/i*fh7kHP7^^K, 3- 
t-y^;u-4,5- x#^5/«stKt- h^t Hn7^;ua, v 
x^;U4, 5-x# + ->-y^ -1,2- ^7 □ -\ ^ it > # 
b-n- y^Jk-3-t- ^^;U-4,5- x# 
40 ^v- v-X-1,2- D^\^-9->^^;u#^r'>u- h^: 

[ 0 0 9 8 ] #*iHtC«S3#'J;&-#*- MfiKtf 
tt, ±150^^75: [B] [A] 3#U* 

h*££§#T3 (a) U &JRfl:£-**5.fctf 

[ 0 0 9 9 ] «^i;i§^ij*-^^-h«i 
50 tt. [B] i?^>fb^^^. [A3 n#U;*7- 
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■Mftftmoiin^cttiro. oi-soo^ 
;k flF*b<teo. l-iootik $^K:»*b<tt 

[oioo] Hi: [B] ntft§«*«;K7«Sfctt3 

fctt. 0. 0 1 - 5 0 0 ^EJU«F£ b < 0 . 1-5 O^E 
;U$^JCfiF*b<ttO. 1-3 OtJPOiTfflHS'tl, 
£fc [B] «4<l:*»^3ttTfl)pKatm?l/> 

0. 0 1 - 5 0 o ^;u$8F^ b < tt 0 . 1- 
i 5 ^e;us ^c^ii < fio . i - 7 ^j^iti n «e> 

[0 10 1] t^*3&IBfC«S3#>J — — 
ttte, [C3 I^^Ht^iS, [A] 3#D*— 

-hi ooiMCMtT, o. oooi-o. 2mm 

«, #Sb<tt0. 00 1-0. HM(DlTtf L 
[0 10 2] ¥f\Z*3tmz&Z> [C] Xtf^Wt^tt* 

*#T*3#urt-#*-h»ric«rw:, ±HEOck5£: 

[B] ■ttflS*«3ft«aiHK:a»#UTViT*>, [C] X* 

if « ttfc£fc«tiTU*. 

[0103] c©*5fc3#y#-**--hi&j*4fctt. 

[0 104] C©J:5M«WC«53#U*-#*- 
[A] 3#'J#-#*- Mc, [B] Kttfc^* 

*j:tf*snc*i:T [c] Visit's ® & mm?* z 

[0 10 5] *Km\Z&Z>U>#i) htftfiJc*© 
«iS*ft"CH. RM««tlT#5nfc [A] 3#U 
#-#*-Mc, [B] »ttfl:#*t*KK:i6:i;T 

[C] x#+i/{k^i»t«:jinA**«Jc»Jc:ls«tt^: 
<, fc<fc*.tf»l»tt»lc&* [A] 3#U#-#*-h 
fC [B] ■ttflSfttf^irXiBKKlJSUT [C3 xtf^v 
<fc^W£ini*.ig*«bTfc<i:< , [A] 3*iJ#-#*- 

hnmrniz [b] »ttfl2*«ti»»ic*i;T cc] x# 

[0106] [B] »ttfl:*«l*5<fctf [C] X#*5/flS 
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#aj$rtcD£j&±/£#j-e&3 [A] 3#»j*-#*-h 
ic, Ktt [B] Kttffc^ftt&EKJSCT [C] x#* 

[A] 3 7|?U*-#^-h$^l/7N^b. C<7) 
^Wyh^ [B] ittft*»tiBC*Ct CC] X* 

T»BS«t**fe. '&*>tifc [A] 3#'J#-#*- 

io h;i/x>, T-h^fc vuy 7>tz£\zmmm£xmm* 
in§ab> zcommz [b] Ktt<i:^«<fc&3Sfc*CT 

[0107] £fc [A] 3#U*-#*— NIC [B] S 

QitGWit [c] x^^^Yk'&^tsrasjDrsii^tt", 

[B] HtM*#*«otfe, CC] x#* v^£r 
[0 10 8] $e»*C*»^JC«l-5 3#U*-*^-h» 
20 J:oTft5nfc [A] 3#U* — MC, CB] ft 

ttft*«rti&»fc:j6i;T CC] x#*^fls**i:ft»ln 

[0 10 9] dcD£5&^jE&H£T<5fCl&LTte, » 

[oiio] sj6«3&^v^nsiRtt, mmwrnKfo 

30 fcEfcSK^Tfrfc^ma, . 0 5 - 7 5 0mm 

Hg»*b<tt 0. O5-5oimHg0^frTtfT?ib 

[oiii] :©j;^Mj£iin wmm&m^xn 

HP*bH. S^MJE^LSIH, 2 4 0 3 5 0 *Cfi«<Dift 
[0 112] *&*ffi»3#lf ttsa^*S^Tfc3n*B 

[0 113] «£E«LS^ff til*^^^T73:$n*IRtt, 
MJE&Jlte* 1 - 7 5 0 mmH g $f £ b < « 5 - 7 0 

0 mmH g <D3kftTXftUibnz>o Z CD £ v IZ LT fcfotk 

[0 114] ^43^^B^{c^^>3^'J^-^^-h^^ 
50 *«^©SW*a^*335:^«fflT?, B»*3t»l, 
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[0 115] CO^Sfclff&^a^LTf*, Sttttfc: 

[0 116] 7xy-Mes»tirii, fetAH 
n-t^ ^f->^-3-(4- 1 H ^>-3' , 5' - v?-t- y^JU 

(3\5'-v-t- y^;U-4- tFD^y7i^) ^ □ tf 
**-H UJ-h'JX (2-*^;i/-4- tFa 

^ v-5-t- W7iIJI/) iPT^^T 'J JU (4- 

K 4-h Ho + y^f Jh2,6- v-t- ^^l/^x/ — ;U 

[0 117] ^tX-fJ^^^JtlTtt, fctx 

• ^t'/^P fcT^-^— K y$UX^JK3 , -fty7 p 

[0 118] U LTtt. fc tiX 

(2,4-v-t- ^;i/7xz;i/) ^>^I'j7'J^y$ 
X77^f h, >?7lX^fy^777<F, V^xX 
iKVt^^J^X??^ 7ilJKVt^f;^ 
X77-fh, 2-IfJ^^yJI/y7iZJ^X77-f h 
*SfiD7U- ^7;^J^X77<h, N'J^fJ^X 
77-f h 'J XfJl/*X7 7-f K h'J7'5 1 J^X7 
7-f h, h'Jt^^J^777-f h'J/ZJ^X7 
7<h, h'Jf'>WX77<h, h U ^^WU* 
^77<h, ^Xr7>JJK>^lUXU^i?*X7 
7<h, h'JX (HDDIH) ^X77< h, h U 
X (2,3-y^PPyntf^) ^777-f h^<l:©K'J7 
;^J^X77^f h'J'>^O y \^>'J^X77<h 
^t'Oh'Jy^D7J^J^X77'f h, h'J7x-Jl/ 
*X77-fh, h'J^l/yJ^777^h, h'JX (X 
7-)lyjL-)l) ^X77^fh, h'JX (2,4-v^-t- 
^7iIJH 4^X77< h, hUX (;-^7i-^) 
^X77< MJX (tFD^y7i^) ^XXy 
-f h^i^h l J7U-i^X77< K h'J^fJ^7 
7i-h, h'JlfJ^77i-h, h'j7'^Jl/^X7 
x — h , h'Jt^^i^X7x-h, h 'J ^vJU** 7 
x— K MJt^^rv'J^X7x-h, yXf 7UJI/ 
^>^xiJXUf^y*77x-h, h'J7 (Han 
x^;u) *X7i-h, h'JX (2,3-v^ □ u-fu tf 
;U) ^X7x-h/ii'Oh'J7j^J^X7i-h, F 
■J □'\^yj^X7x- KJS:t^MJy^ D7M 
J^77x-h, h>J7xXJl/*X7x-h, hU^I/ 
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v;u*x:7x-K hux (y-;u^xx;i/) *x:7x 

- K 2-x^;u^x-;u> ? Xxx;u^x ^x- h^<ifco 
h'J7 'J-J^X7x-h^<i:^itfbn§. 
[0119] $fct>^-K75 >,l$t^Ji:tTlt 

fciAtf, t:X (2,2,6,6-^ h ^>^;U-4- e^'Jy 
;U) -feA^r-K hi* (1,2,2,6,6-0^*^-4- tf 
^Uv;U) -fe/t^r— h, 1- [2- {3- (3,5-v-t- 
-4-t FD + y7xXJl/) yPlftXJl/t+y} 
;U] -4- {3- (3,5-v-t- y^;U-4- hFD^y7x- 
;U) :/D tf^XJU:**^} -2,2,6,6- xF^^JUt!^ 
'Jy>, 8-^> v;U-7, 7,9, 9- x h ^ ;< JI/-3- * #3=- 
;U-1,2,3- h U Tlf X tf n [4, 5] ^ >-2, 4- 

>, 4-^>\7^;U;**>'-2,2,6,6- 5r h ^^UfcT^U 
v?>, 2- (3.5-v-t- y^U-4- tFD + M>yJl/) 
-2-n- y^;U"7n>«lfX (l,2,2,6,6-^>**^,>U-4 

- tf^UvJU) • ^b^*X (2,2,6,6-^h^^^;U-4 

- tf^ U l,2,3,4-^^>^ h7*^#*yl/- h 

[0 12 0] :tl5H MT*§UM^^1tTffl 

cfc<, aEflc*-easjni/Tt)<fcu. [a] 

3*U*-#*-h 1 0 OSSSBJC^LT, 0. 00 1 
-511^, $r£L<teO. 0 0 5 - 0. 5fi*g&, £ 

£{c#£b< &o . oi-o. 3iig©iTffi^en 

[0121] ***RJK»£LTra:, -^#J&£j^i§£®: 

7h'J77-;H^Mi®MJ, y7/7^'Jl/-h^ 
[0 12 2] If U^;ne**^*8»JR#Ji:UTtt, Jir# 

ftfcte, 7x-;n^'J'>u-K, p-t-^^;i/^xx;u-^ 

atlttt, JtrftfttC, 2,4-ytFo^y^>77xy 
>> 2-tFP^y-4- ^F + y^>77x/>, 2,2'- 
ytFn^y-4- ^h^y^>^7x/>, 2,2'- yk 
FD^y-4,4'-y7 h^y^>^7i/>, 2-hFP^ 
z/ -A- ^h + y-2'-^J^^y^>y7x/>, 2-tF 
v-4- ;* h^i>-5- XJ^^>77xy > h 'J t F 
40 V— K 2-t FD + y-4-n- ^"^ h^v^>V^x/ 
>, 2 I 2 , I 4 I 4 , -fF7tFP + y^> , /7x7>, 4- F 
ryP^y-2- t Fn^y^>77x/>, fcfx (5-^ 
> t FP^y-2- * F^y7x-Jl/) ;* * 

>, 2-t F P^y-4- ^F^y^>77x/>-5- XJU 

[0123] 1>V V U 77-Jk^^MKMIt IT 
fct, ^fleWfC, 2- (2'- t FP + y-5'^f Jh 7xX 
;U) ^>7hU77-;k 2- (2'- hFD^y-S'J'- 
v-t- y^ 1 ;!/- 7 x - ^>7h'J TV~)l. 2- (2* 
50 - tFP + y-3 , -l-yfih5 , -/fJk 7 x'JW -5- 
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^□D^>^h"J77-Jk 2- (2'- 

- zy-i- V 3L~)V) -5- ^DP^>7h'J7y 

2- (2'- t HD^y-S'-l-t^fi^xZ^) ^ 
>yh'J77-Jk 2- (2'- ~>*-t- 
7 ^ )VV jl-)V) ^>7h'J 7 7-JI/, 2- [2'-tFP 
-J'-tS'.r.r.fi'- fh7tFD7^HSH^ 
-5'-*^;U7x ^>7hU7y-Jk 2,2' 

- >^l/>t:^ [4- (hUJ-rh^/f^yfJl/) -6 
~ (2H- ^>7hU7 4 /-;H- -f ft 

[0124] *>7 / 7^ ij h^^^i^KiRSI t IT 
tt» 2-X^JU'\*->;i/-2- y7;-U- y7xZJl/7^7 
'Jk-h, X^;l/-2- 5>T 7-3,3- y7i-^7^Ul/ 

[oi2 5] :n^t, *M"c**^n^a*^t>*TM 

nsn*. K^»»iK»Jtt. [A] n*U;&-#*— h 
1 0 OII^ICMIT, If 0. 001-51M, Iff 
*L<ttO. 005-1. oiigp, ££fc#£L<te 
0. 0 1-0. 5li^Oltffl^f.n5„ 

[0126] mmmtLTte. -^^mmm-v^K. 

U >aa£0SMI»B. t^r^llliMA:£olflrl 
XfBSfflU Xr7'J>l7U\ If l/>l:X^f70 

^m^a^mmmr^^mmmm, xf7u^7j^- 
r;n3-;u annual, ^;^f7i/-h, ^ > ^ x u 30 

MM. 5/ |J □ - > t-f JUft i!© 3/ U □ ->*■!!»!&: 

[0127] :nen, fit^s^iii^^^tTi 
v>^n^>o [a] 3#u*-#*- h i o o 

II^C^LT, 51*0. 0 0 1 - 5Hag&, #£L< 
HO. 0 0 5 -llig|5, S6lCff*L<i40. 01- 

- o. siiiJcoirfflt^ns. 40 

[0 12 8] *fi3!ltt, I^^otU<, 
y7>M, y>^^o^-h, t'jyr^l/^ 
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[0 12 9] ti*tfiaiLttt, JUfcftJCte. *7 
h-J^'J->B^i:©rhDy^, t7h-JKXD 

-S&£<BX U V-Jl/Uy H^aBJUH— 1 0 

t7h-;i/U<yF, * □ :7 * — ;K x n — £<B 

7'/^, 7^ny7x>7';i/-^77X>XA'f7'JH 

©«^*sit**fi»fc2a«*tf en*. 
[0130] :n5©f^lt [a] n#U7J-#* 

-hlOOli^C^Ut, M1X10 '-51I 
£?£L< 1 X 1 0 s - ££JC$F£L< 

til x 1 o-'-ni^^itiv^n^, 
[0 13 1] #S§BJiT?te:, ±3B©J;Sfctt©*taS!l#f:: 
[A] 3#U#-#*-Mc [B] 
{t-&«i3J;tf [C] x^^s/^^wsasinj-rs^rtetl^ 
[A] =J#y*-#*-h#***«*»*5»» 

*nr^u^>rx$n*B8<o#i»«j|tc**BBk:ssia^- 

[013 2 ] 

[0 13 3] *«WtC«*=l#'J*-#^-h©«3a* 

MffiTteJD*btt^s*iii*«'trxx^;ux*K*s-& 

T, ±3E<D<fc5fc:3#y h £»»LT*J 

[0134] *fc*»«fc:«*3#u*-#*- Ma* 
B«k«K:«n*4:t'bfc:awtt*J:»fi*iK:«n 

[0135] 

If*. 

[0136] ^TCO|ISS^I(C*5^T#6nfc=l^ u yj- 

[0 13 7] @H*fi& CIV] ; mt*?-V>* (0. 
5g/dl) > 2 0ri?!)^P-T««tt*ffl^TiBISl/ 
fc. 

[Y I ] ; SnuUPco^UXi/- hC^^T, B ^ 
t^Il ($0 OCoior and Defference Meter ND-1001 
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dp ^m^mmtk-cm^vftxm. yi, zi^, ^ 

[0138] YI = (100/Y) X (1. 2 7 7 X 
- 1 . 0 6 0 Z ) 

IH (ft) <D NDH-200 &JfH>Tffl9jeLfc. 
[01391 MX; 3jnnijpcDyu^ M£t>^T, 
B*^£ll&t (ft) © NDH-200£Jfl^TW3£Lfc. 

tf^x&i^i&g (Tg) ; a— *>x;uv— ^tm model 

DSC-2 ^H^^f^Slh^ffi^T, 1 QX:/m\n<D&Um 10 

[0 14 0] g&XT&ftft (HDT) ; 0.5 X0.5 X5 
(-f ©ItmttKfrlC^^T, 264 psi 

[0141] 

[^M0»J 1 ] -u/£r;i/ (N i ) »«f*l*£#0m*fc: 5 

0 0ml^^7XU7^^-^C, t^7x/-;l/A (B 
PA) 102. 6g (0. 4 5^^) 9,9-fcf* (4- 
tFD^->7i^) 7)i,*U> (jS [II] T&ZtlZ 

5 2. 5 g (0. 15^^) y7i-J^ 20 
-#^-hl44g (0. 67=E)l) t^^mo. 93 

mg^An, n, &mm.r. 1 sottfjio^i, 3o^n 

[0142] f h7^f^7> : E-!)AA^ H 

D^l^-f F(D15 136. 5mg ( 2 . 5 X 1 

O^^/mvt Fn*S/fls£» [I] i [II] co 
£ff 1 ^E;i/) i:7K®S{b^- h U r> A 0 . 0 2 4 nig ( 0 . 0 

1 x l O'^^liyh Ho + Hb^ [ I ] <h 
[II] CO^fH^;i/) Sr^AT, <*SfcN, »1«T, 

1 8 0*C-C?3 O^ffiiJOfSfcL, XXf^SSMlSSfT^^ 30 

[0 14 3] 2 1 0 ffc* fC 2 0 0 

mmHg£-e«£U 1 »$ra, $6C 2 4 0 t^1?ML, 2 
0 0mmHg-C2 0 5^^, ^^Cl 5 0 nnnHg£ "Cj$cJE L T 2 
OfrPel* 00uHgST»Eb2 0»ia, 1 5 mm 

Hg*T«JEL/ 1 5»raS*S-e:fc«, 2 7 0tt:#I 
t,, »1*«K:0. SeHgiT^JiLTl. 5B$P*1M]££ 
it, JI&Bftlig [IV] #0. 5 0dl/g<7>n 

[0 144] »enfc3#'J*-#*-htt, 40 
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(Tg) *u82t;T^o, m&m (y i ) a* 

1. 9T^t £<B3# U HCOV>TSl5t 
Lfc#ite£^ 1 K^T. 
[0145] 

[H5S0J2] *S£0J 1 fc*3V>T, t77i;-Jl^A (B 
PA) $57g (0. 3 0^e;i/) JfHK 9,9-bf* (4-fc 
FD^y7i^) 7Jl/tU>^87. 5g (0. 3 0 

^e;u) ffl^r, &&KJfcta&£ 3 o o r £ u/ti^^ti, 
mmrn lt^tbt^^-^^-h^fc, 
[oi4 6] i6ntD*'j*-^-Mi, &pg*fi^ 

[IV] ^0. 5 2dl/g"C&0 , ^/7^iMS (T 
g) a* 2 1 9ttfe0, (YI) #1 . 9T^o 

1 (CtkTo 
[0147] 

[^ISS^3] $1^1 1 fC*3V>T, t*X7xy-;i/A (B 
PA) S34. 2 g ( 0 . 1 5=£)l) &m^* 9, 9- hi* 
(4-kFD^/7i^) 7i^tl/>$157. 5g 

(0.45 ^e;u) m*r, ^i&£f£;M&£ 3 2 0 x: t h 

» fee 

[0 14 8] »Sftfc:3#U - Mi, 

[iv] #0. 4 5<n/g-?&o, tf^x&^tas (T 

g) #2 4 8tt*0, ^feS (YI) #2. 0-C^o 

1 t^-r. 

[0149] 

^iil/Th'X7i;-^A (BPA) 137g (0. 

6^;u) <&*£/b^ si Cii] <zMt^£/B^&^-?*: 

/to 

[0 15 01 H6tlfc*'J*-**- Mi, MGS**£ 
[IV] ^0. 5 5dl/gT^0, 13 3 Tstfc&Um. (T 
g) ^149ttfe0, (YI) #1. 9T&o 

feo d©#U^-#^- MCOV>TSl5£bfc«tt£« 1 

[0151] 
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